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Where Did АП 
The Silver Go? 


IDENTIFYING EIGHTEENTH- 
CENTURY CHINESE PAINTED AND 
PRINTED SILKS 


LEANNA LEE-WHITMAN AND 
MARUTA SKELTON 


HISTORICAL BACKGROUND 


HE INFLUX OF LUXURIOUS SILKS 
brought from the East to Europe in the 
eighteenth century via East India Companies 
with trade monopolies produced two distinct 
public reactions in the West. First, France and 
England, in order to protect internal silk and 
wool industries, issued prohibition acts forbid- 
ding the importation of Eastern silks and cot- 
tons for home use. In order to comply with 
British prohibition laws, English trade mer- 
chants bought the fabrics at British India 
Company sales in London, then promptly re- 
exported them in accordance with both the 
law and specific orders to merchants in the 
British North American colonial ports and 
elsewhere. Second, the popular taste for the 
exotic Oriental patterns prompted European 
adaptations of Chinese styles, known as 
'chinoiserie." In France, Holland, and Flan- 
ders special factories were set up for the paint- 
ing or printing of textiles “а la mode indienne 
[Eastern]." The French artist Antoine Wat- 
teau is credited with producing the earliest 
examples of rococo chinoiserie, with elements 
such as pagodas, priests, and parasol canopies 
setting the pattern and tone for rococo 
chinoiserie decorations not only in France but 
throughout Europe.“ 

The practice of East India Company offi- 
cials of sending to China samples of the West- 
ern chinoiserie designs for Chinese artisans to 
copy, a practice which we shall call *re-adapta- 
tion," produced Chinese export fabrics which 
often had disparate mixtures of stylizations 
such as vignettes of figures with Asian fea- 
tures in eighteenth-century European dress 
and hair styles. Other patterns, particularly 
floral ones, were copied more closely. 

Despite European adaptations, prohibition 


acts and the re-export trade, smuggling of 
plain and patterned Chinese silks back into 
England and France was quite commonplace. 
The abundance of eighteenth-century Chi- 
nese painted silks in the estates of the E nglish 
and French gentry provides indisputable evi- 
dence of a widespread disobedience of the 
prohibition acts. 

Thus, textile researchers have always been 
aware that American and European collec- 
tions house large numbers of eighteenth-cen- 
tury plain and patterned silks which are po- 
tentially of either Chinese or Western origin. 
Recently, a number of physical characteristics 
differentiating Chinese апа Western plain 
and woven patterned silk textiles have been 
elucidated, making it possible to select out 
silks of Chinese origin, However, the problem 
of distinguishing between Chinese and West- 
ern painting and printing techniques used on 
eighteenth-century silks still remained. In this 
paper a method will be presented by which 
eighteenth-century Western printed/painted 
textiles, including chinoiserie, can be dis- 
tinguished from Chinese export pieces of the 
same period. 

This study began when a fragment of a 
Chinese painted and printed silk brought 
back from an English vacation by one of the 
authors (LL-W) was routinely analy zed for 
any definitive or interesting inorganic charac- 
teristics on Winterthur Museum's x-ray fluo- 
rescence analyzer, an instrument which de- 
tects the presence of inorganic materials in the 
composition of an object. Inexplicably, the in- 
strument picked up significant amounts of 
silver from a faded green leaf on the tiny silk 
fragment. Close visual inspection showed only 
black outlines which looked like black ink 
around the leaf and its veins. The solution to 
where and why silver was present eventually 
led to a systematic differentiation between 
eighteenth- -century painted and printed silks 
from China and the West. This distinction 
makes possible the identification of many 
fragments whose lack of a selvedge makes 
identification on a physical basis otherwise 
unreliable. 

To avoid confusion, an explanation of the 
terms describing materials and techniques 
used in decorating the fabric surface is in 
order. While definitions vary, we have found 
the following terminology to be particularly 
useful in historical textile research: 


Coloring Materials 


Dye: A coloring matter which first is dis- 
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persed, usually as a solution, to all available 
fiber surfaces of the fabric. The fiber surface, 
almost always through the agency of a mor- 
dant, is imparted a specific affinity for the 
coloring matter, which then binds to the fiber. 
In the process, the coloring matter becomes 
insoluble, thus achieving color fastness.* 

Paint: A mixture of an insoluble pigment 
with oil, water, or other vehicle, in liquid or 
paste form. Paints on textiles mostly remain 
on the surface of the fabric. 

Pigment: "A finely divided coloring mate- 
rial which is suspended in discrete particles in 
the vehicle in which it is used as a paint (thus 
being opposed to a dye which is soluble in the 
vehicle)."5 


Method of Application 


Painting: Free application of a coloring mat- 
ter whether with a brush, finger, stick, etc. 

Printing: Mechanical application of a color- 
ing matter with an instrument such as a wood- 
block, metal plate, cylindrical roller, stencil, 
etc., which reduplicates imprints in a relief, 
intaglio, or stencilling process. 

All processes may be involved in the ap- 
plication of colors to a specific fabric. Color- 
ing matter for wood block or copper plate 
printing can be either a pigment or dye paste. 


CLASSIFICATION CONSIDERATIONS 


Our approach to the documentation problem 
involved the division of our body of painted 
and printed eighteenth-century silks, which 
had fabric constructions of either plain 
(tabby) weave, satin weave, or gauze weaves, 
into Chinese and "Western." The more gen- 
eral term "Western" is deliberately used rather 
than more specific designations such as Eng- 
lish, French, Flemish, Italian, etc., because 
further geographic distinctions among West- 
ern silks did not prove possible in our study. 
Although there exist many fine written works 
on the textiles of specific countries, com- 
parisons of the combination of fabric con- 
structions, measurements, and different types 
of ornamentation techniques between Euro- 
pean geographic areas for the eighteenth-cen- 
tury period have not been extensively pre- 
sented. The notable exception is Natalie 
Rothstein's work, in particular her methodical 
distinctions between British (London) eigh- 
teenth-century woven patterned silks and 
French (Lyon) woven patterned silks of the 
period.’ However, the problem of attributing 
strict standardized weaving techniques and 
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measurements along with painting and print- 
ing styles to a particular European country at 
a given time still remains significant enough 
to cause us to adhere to the more conservative 
designation of "Western" silks. 


PHYSICAL CHARACTERISTICS 


For our Chinese and Western divisions we 
used as our guide, where possible, the follow- 
ing distinguishing physical characteristics 
spelled out in the "The Silk Trade, Chinese 
Silks and the British East India Company:"* 

The documented and consistently present 
fabric measurements and construction mark- 
ings which can be used to verify silks of Chi- 
nese origin include 1) characteristic selvedge 
to selvedge widths, 2) constrasting selvedge 
and fabric ground colors, 3) two to five se- 
quentially placed "temple" holes in the sel- 
vedges, and 4) a characteristic sheen and soft 
"feel" 

The critical selvedge to selvedge measure- 
ments for Chinese silks were given in British 
East India Company records as 2 to 2.2 covids, 
with a covid equivalent to approximately 14.1 
inches. In actuality, extant eighteenth-century 
Chinese fabrics have measured consistently 
between 28 inches to 31 inches. Western silks 
are characteristically narrower, with selvedge 
to selvedge widths ranging from 19/2” to 23." 

In Chinese silks of both plain weave and 
satin weave, the selvedges constrasted in color, 
and at times in weave, from the ground color 
of the fabric. For instance, Chinese silks with 
white colored grounds commonly had either 
yellow or green selvedges; yellow and blue 
silks often had red or rust and tan striped 
selvedges. Such a contrast was not regularly 
found on Western silks. 

In handweaving, "temples" are instruments 
consisting of two crossed rods with pin points 
protruding at each end. Chinese weavers 
would place the temple rods on a woven por- 
tion of a fabric, while it was still on the loom, 
so that the temple pins would pierce the mate- 
rial's selvedge edges and keep the fabric 
evenly stretched. These pin holes are from 
узо” to %2” in diameter. None of the Western 
pieces have repeating sequential temple holes 
in the selvedges of the size characteristically 
seen on Chinese pieces; instead, they have 
randomly placed holes, pressure marks, or 
sequentially distributed smaller-sized holes in 
the selvedges. 

The characteristic mechanical method of 
finishing silks in China, with intense pressure 
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Fig. 1 Winterthur Museum’s Analytical Laboratory: 
(calendering), leaves an unmistakable sheen X-Ray Fluorescence System Set U p for Pigment Anal- 


and soft clinging feel, or *hand" that dis- queen Painos Silk. Courtesy, The Henry Francis du 
J 3 E c s А ont Winterthur Museum. 
tinguishes them from Western silks which are 
usually finished with a chemical coating. How- 
ever, by the eighteenth-century the calender- ART HISTORICAL 
ing technique had been adopted by the CONSIDERATIONS AND X-RAY 
French, with the result that some French silks FLUORESCENCE ANALYSES 
also demonstrate a soft hand.“ 

A summary of physical characteristics is Given, then, a body of painted and printed 
given in Table 1. silks assigned to C hinese and Western origins, 


TABLE 1. SUMMARY OF PHYSICAL CHARACTERISTICS 


Characteristics Chinese Western 

1. Selvedge to Selvedge Width 28" — 31" 191^" — 23" 

2. Contrasting Selvedge Always contrasting in color Contrasung colors and 
and sometimes in weave weaves sometimes present 
from ground 

"Temple" Holes 2 to 5 sequential holes (32" Randomly placed holes, 
— Ys»" in diameter) in the pressure marks, or sequen- 
selvedges tially distributed pin-sized 
holes in the selvedges 
4. Fabric Finish Soft sheen and “feel” Sometimes soft sheen and 


"feel" but not to the same 
extent 


art historical considerations and x-ray fluores- 
cence analyses established that painting meth- 
ods and materials can further distinguish Chi- 
nese from Western silks in the following areas: 
1) calligraphic brush strokes, 2) printed spa- 
tial delineations, 3) thick opaque paints, 
4) pervasive white pigment ground layer, 
5) type of mineral green pigment, 6) type of 
brown pigment, and 7) silver outlines and 
accents. 


EXPERIMENTAL METHOD-—X-RAY 
FLUORESCENCE 


X-ray fluorescence is a process whereby a ma- 
terial stimulated by incident radiation re- 
sponds by emitting radiation characteristic of 
the atoms from which it is made. By analyzing 
this response, the inorganic constituents of 
any object may then be identified. The non- 
destructive nature, speed, and high sensitivity 
of this technique, particularly useful in worn 
and fragile paint areas, makes it ideal for the 
study of pigment characteristics on old silks. 

Winterthur Museum's x-ray fluorescence 
analyzer uses radioactive isotopes for the 
"bombarding" radiation. The pigment area 
being analyzed is successively irradiated by an 
iron-55 source, an americium-241 source and 
a cadmium-109 source in order to cover the 
entire working energy rage (0—40 keV) of 
our analyzer. This energy range contains the 
fluorescent peaks for the pigments of interest. 
Typical analysis time for a qualitative analysis 
is about six minutes. Neither the pigment 
(which does not need to be removed from the 
silk for analysis) nor the silk fabric is altered in 
any way by the measurement.!! (Fig. 1.) 

Special precautions had to be taken in the 
handling of these silks for x-ray fluorescence 
analysis. The space around the metal source 
holder (approximately 3 inches by 7 inches) 
was made as level as possible so as to properly 
support the textile. All areas of contact be- 
tween equipment and fabric were lined with 
acid free paper. The painted silk fabrics which 
were stored on acid-free rolls were unrolled 
only to the areas with the pigment to be ana- 
lyzed and then carefully placed over the metal 
source holder for irradiation. With these pre- 
cautions we were able to obtain the necessary 
scientific information without unnecessary 
handling of the fabrics. 

X-ray fluorescence analyses were per- 
formed on the pigments of twenty-two Chi- 
nese and eight Western painted and printed 
silks. (See Appendix C) The use of x-ray fluo- 
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Fig. 2 Chinese Calligraphic Brush Strokes. Van 
Briessen, F. The Way of the Brush (Japan: Charles E. 
Tuttle Co., Inc.). 


rescence verified and precisely defined the 
distinctiveness of Chinese pigments on four 
points: 1) white lead ground, 2) copper green 
pigment, 3) iron oxide brown pigments, and 
4) silver outlines and accents. 


PAINTING AND PRINTING 
TECHNIQUES 


Brush Strokes 


In both Chinese and Western painting there is 
a long tradition of expressive lines—lines 
which impart a "feeling of life" to a form. Yet 
the brush used for painting proves to be a 
major source of difference between the Chi- 
nese and Western lines because of: 1) a dis- 
tinctiveness of construction, and 2) the 
method of drawing. 

The same brush is used in both Chinese 
painting and calligraphy. The hairs of the 
brush are built up in successive layers to pro- 
vide great resiliency; when used skillfully, the 
brush leaves distinctive marks. A fine illustra- 
tion which depicts the true affinity between 
Chinese calligraphy and painting appears in 
Van Briessen's book, The Way of the Brush (Fig. 
2).? When this model (stroke E in Fig. 2) is 
compared to a Chinese painted and printed 
silk which has a floral pattern based on West- 
ern designs, the most easily distinguishable 
brush stroke on the Chinese silk is the short 
"nail-headed rat's tail," e.g., the single stroke 
in the middle of each individual fruit in Fig. 3. 

In contrast, no strong connection exists be- 
tween calligraphy and painting in the West. 
The Western artists watercolor brush most 
closely resembles the Chinese brush. Both 
taper to a point and respond with resiliency to 


Fig. 3 Rats Tail Strokes, Chinese Silk Fragment, 18th 
C. Acc. No. 186, “Lyon, Musée Historique des 
Tissus." 
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Fig. 4 Western Brush Strokes, Western Silk Frag- 
ment, 18th C., Acc. No. 26592, “Lyon, Musée Histori- 
que des Tissus." 


pressure. Thus the drawing of lines with vary- 
ing thickness with a Western watercolor brush 
is also possible, as seen in the strokes defining 
the peacock on the silk of Fig. 4. Yet when this 
silk is contrasted to the Chinese silk in Fig. 3, 
the most evident stroke missing from the 
Western silk is the very distinctive "nail's head" 
shape of Chinese brushwork. The Western 
tapering lines have also a generally different 
quality than the Chinese calligraphic outlines. 
Printed Outlines 

There is a distinct difference in the way de- 
signs were laid out and then printed and 
painted on Chinese and Western silks. In 
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Fig. 5 Seepage of Outline to Back of Silk—Reverse 
Side, Chinese Silk, 18th C. Courtesy of Cooper- 
Hewitt Museum, The Smithsonian Institution’s Na- 
tional Museum of Design. (Acc. No. 1923-51-8) 


* 


Fig. 6 Right Side of Fig. 


5, Chinese Silk, 18th C. 
Courtesy of Cooper-Hewitt Museum, The Smithso- 
nian Institution's National Museum of Design. (Acc. 
No. 1923-51-8) 


many of the pieces studied, the Chinese 
printed a black ink outline obviously for use as 
a spacing guide.“ (The printing instrument 
was probably a woodblock with a raised metal 
pattern.) The ink of the printed outline was 
less viscous than the painted colors, and con- 
sequently has seeped through to the back of 
the silks (Figs. 5 and 6), à phenomenon not 
seen on Western pieces. This black ink outline 
provided a large design area with open re- 
gions that were to be filled in with smaller 
design elements. Colors and calligraphic lines 
were then painted in over the printed out- 
lines, covering up the printed guides in the 
process. Therefore, in regard to Chinese silks, 
our use of the term "painted and printed 
silks" specifically refers to the technique of 
first printing outlines and then covering them 
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Fig. 7 Outline as Part of Chinoiserie Design, French 
Silk, 18th C. Acc. No. 1640/1, *Lyon, Musée Histori- 
que des Tissus." 


over with paints and calligraphic brush 
strokes. The overall effect is that of free 
painted lines; hence, the common term for 
these Chinese silks has long been painted 
silks. 

Western silks, on the other hand, tend to 
have very obviously printed outlines which 
reduplicate exactly in the repeat motifs, a pri- 
mary identifying characteristic for the print- 
ing technique. On the Western silks, no at- 
tempt was made to cover up the printed 
outlines; instead, the outlines serve as an inte- 
gral part of the design (Fig. 7). Thus, the 
major difference between outlines printed in 
the Chinese and Western technique is that on 
Chinese silks the outlines are thoroughly 
painted over while on Western silks they are 
left as part of the design. 


Painterly and Pigment Characteristics 


Organic blues, reds, pinks, purples, yellows 
and greens are common to both the Chinese 
and Western silks, as are also the inorganic 
copper blues and greens, vermilion, and Prus- 
sian blue. There are, however, many dif- 
ferences in the quality of coloration. 

'The following distinctions between eigh- 
teenth-century Chinese and Western painted 
and printed silks demonstrate the corrobora- 
tion between connoisseurship of painterly 
characteristics and pigment characteristics as 
revealed by x-ray fluorescence analysis. 


Consistency of Coloring Matter 


With the exception of the ink outline, all sur- 
face coloration on Chinese silks, whether ap- 
plied by brush or wood block, appears to be 
due to the use of thick and opaque paints or 
pigment/dye pastes. The coloration lies on the 
surface of the fabric. 

According to Chinese historical sources, an- 
imal and vegetable glues were used as the 
binding agents and/or thickening agents for 
mineral pigments, i. C., compounds that would 
stabilize the pigment and prevent it from sep- 
arating. Glues greatly influenced the quality 
of the ink and color, and were carefully 
ranked. The first (and best) was made from 
deer horn or hide; the second, from cowhide; 
the third, from fish skin; and the fourth, from 
"waste" of leather.“ Unfortunately, Chinese 
literary sources do not elaborate on how the 
different grades of glue affect the pigments. 
However, from this evidence it seems that the 
Chinese were highly concerned with the qual- 
ity of the necessary binding agents. It is then 
notable that the very viscous nature of the 


Fig. 8 Reverse Side of Fig 
Acc. No. 1640/1, "Lyon, 


opaque coloration on export silks is missing in 
traditional academic Chinese painting, which 
has colors lightly applied to the surface. 
There is no historical precedent in traditional 
academic Chinese painting for the use of such 
thick coloring matter as seen in the surface 
decorations of export silks. 

All the Western pieces examined and ana- 
lyzed (except possibly the Lyon fragment 
(Acc. No. 26592) for which a repeat could not 
be verified), had been printed with either a 
wood block or copper plate. Well before the 
eighteenth-century, Western printers had 
been using pigment/dye pastes to achieve 
color fast decorative patterns on textiles." 
Only a few small aspects of the design were 
subsequently applied by hand, usually with 
paints. 

We observed that the pigment/dye pastes 
used to print Western silks were much less 
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. 7—Seepage of Dyed Design, French Silk, 18th C. 
fusée Historique des Tissus." 
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Fig. 9 Woven White Fabric Ground Used for White Coloration, Western Silk, 
18th C. Courtesy of Cooper-Hewitt Museum, The Smithsonian Institution's 
National Museum of Design. (Acc. No. 1955-107-1) 


TABLE 2. Pigment Analysis Data for Figure 9 


Cooper-Hewitt Museum (1955-107-1) 
FRANCE/England, 18th C. 


Visual Color Elements Detected Possible Pigment 


Red Hg Vermilion 

Blue Fe Prussian Blue 

Purple - Organic Compound or Pigment 
Yellow - Organic Yellow (Gamboge) 
Brown Ca Organic Brown (Ashphaltum) 
Green K, Ca Plant Green 


Note: No silver highlights and no white lead ground 


1) Detected elements are listed in order of decreasing concentration 
2) Major pigment elements are italicized 
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viscous than the paints and pigment/dye 
pastes used on Chinese silks. One interesting 
feature of Western printed silks is that some- 
times the entire design penetrates to the re- 
verse of the fabric (Fig. 8). 

Great care was given to both the kinds of 
pigments and dyes used and the thickeners 
employed with them to aid the printing pro- 
cess. In his manual for printing cloth, Charles 
O'Brien, an eighteenth-century "calico" 
printer, recommended pastes made from 
flour and starch for the delineation of lines 
and precise forms, and gums (especially traga- 
canth) for less structured forms.“ 

Identification of the thickeners and/or 
binders used in the paints and pigment/dye 
pastes on the fabrics was not pursued as this 
would have required a separate, long-term re- 
search project with access to specialized tech- 
nical expertise and equipment. 


White Technique 


A primary coloring technique which the Chi- 
nese used in painting flowered silks was the 
application of a ground layer of white paint 
beneath most of the colors. From the time of 
the Sung Dynasty (960—1279 K. p.). Chinese 
artists had used the device of painting the 
underside of leaves in green which was light- 
ened with white in order to give the leaf body. 
British East India Company officers ordered 
many elegant, naturalistic flower paintings on 
paper from Chinese artisans in which this 
technique was used.“ The white paint, besides 
forming a base to give greater depth to a top 
layer of color, could also be mixed wet with 
other paints/pigments to alter the strength of 
the tones. Nevertheless, the painted and 
printed silks made for export in the eigh- 
teenth-century, while sharing the basic tech- 
nique of a painted white ground with tradi- 
tional flower painting, are executed in an 
extremely primitive version of this technique. 
However, even though much of the subtlety 
and refinement of the traditional flower 
painting is missing, the overall result is still 
effective. 

When comparing the Chinese use of white 
color on eighteenth-century silks to the use of 
white color on contemporary eighteenth-cen- 
tury Western silks, the major difference in 
color usage is that the Western technique uses 
the white fabric itself for white coloration 
rather than white pigment. This is in the same 
manner as the English classical watercolor 
technique in which the white paper ground 
rather than white pigment is used for the 


Fig. 10 Chinese Silk with Lead White and Calcium 
Carbonate Grounds, 18th C. Courtesy, The Henry 
Francis du Pont Winterthur Museum. (Acc. No. 
57.1338) 


TABLE 3. Pigment Analysis Data for Figure 10 


Winterthur Museum and Gardens (657.1338) 
China, 18th C. 


Visual Color Elements Detected Possible Pigment 

Blue Pb, Ag* Indigo & White Lead Ground 

Red Ca, Hg, Au* Vermilion 

Purple Ag* Organic 1 or Pigment 

Yellow-Orange Pb, As, Hg, Ag* Orpiment + Vermilion & White 
Lead Ground 

Dark Green Cu, Ca, Ag*, K  Malachite & White Chalk Ground 

Light Green Cu, Ag* Malachite 


Note: Silver highlights present on every color—Ag* 
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TABLE 4. Pigment Analysis Data for Figure 11 


Lyon, Musée Historique des Tissus (29015) 
France, 18th C. 


Elements Detected Possible Pigment 


Fe, Ca, Au* 
Ca, Hg, Au* 
Light Brown (Flowers) Sn, Ca, Au* 
Dark Brown (Stem) Са 

Green Fe, Ca, K, Au* 


Visual Color 


Prussian Blue 

Vermilion 

Organic Brown (Ashphaltum) 
Organic Brown 

Green Earth 


Note: Gold highlights (Au*) 


TABLE 5. Pigment Analysis Data for Figure 12 


Winterthur Museum and Gardens (Temple Newsam Fragment, 
1980.232a—d) 
China, 18th C. 


Elements Detected Possible Pigment 
Malachite & White Chalk Ground 


Visual Color 


Dark Green Cu, Ca, Ag* (trace) 


Note: Ag*— silver from accents on leaf outline 


TABLE 6. Pigment Analysis Data for Figure 13 


Winterthur Museum and Gardens (68.48) 
China, 18th C. 


Visual Color Elements Detected Possible Pigment 


Blue Pb, Ag*, Cu, K, Fe Azurite + Prussian Blue & White 
Lead Ground 

Red Pb, Ag* Organic Red / or Red Lead & 
White Lead Ground 

Purple Pb, Ag* 


Organic Compound or Pigment & 
White т Ground 

Malachite & White Lead Ground 

Malachite 

Malachite & White Lead Ground 

White Lead 


Dark Green Pb, Cu, Ca, Ag* 
Medium Green Си, Ag*, Pb 
Olive Green Pb, Ag*, Cu 
White Pb, Ag* 


Note: Silver highlights present on every color—Ag* 


color white. And indeed, analysis of all eigh- 
teenth-century Western pieces available for 
this study verified the visual observation that 
white pigments had not been used. (See Fig. 9 
and Table 2) | 

X-ray fluorescence analyses showed the 
Chinese white painted ground layer, in most 
cases, to contain white lead pigment. Only 
three of the Chinese silks in this study also 
showed the use of a white calcium pigment 
(probably chalk or oyster shell white) for a 
ground, an opacifier, or extender in both the 
organic and inorganic dark greens. Other 
flower and leaf colors on these three silks had 
a white lead ground layer. (See Fig. 10 and 
Table 3) 


Green Pigment 


Chinese and Western artisans used organic 
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Fig. 11 “Crawling” of Brown Paint, Western Silk, 18th 


C. Acc. No. 29015, “Lyon, Musée Historique des 
Tissue.” 


and inorganic green pigments on silk. X-ray 
fluorescence analyses established the presence 
of copper in both the Chinese and Western 
mineral green pigments. It is known that both 
malachite, a copper carbonate, and verdigris, 
a copper acetate, were available in both parts 
of the world in the eighteenth-century. How- 
ever, copper acetate is susceptible to hydro- 
lysis and a brown product, possibly copper 
oxide (CuO), is formed upon subsequent ox- 
idation. Many Western pieces demonstrated 


Fig. 12 First Silk Analyzed by X-Ray Fluorescence— 
Detection of Silver, Chinese Silk Fragment, 18th C. 
Courtesy, The Henry Francis du Pont Winterthur 
Museum. (Acc. No. 1980.232a-d) 


such a brown discoloration; none of the Chi- 
nese pieces did. Positive chemical and micro- 
scopic identifications'* were permitted for the 
copper greens on only two of the Chinese 
silks. In both cases the result was malachite. 
From the visual evidence of differences in 
green color and the two positive identifica- 
tions, we believe Chinese copper greens to be 
malachite and the Western copper greens to 
be verdigris. However, to add strength to this 
observation, a positive identification (chemical 
and/or microscopic) should be performed 
whenever conservation conditions permit it 
and trained personnel are available. 


Brown Pigment 


A distinction can also be made between the 
brown pigments used on Chinese and Western 
painted and/or printed silks. X-ray fluores- 
cence analyses revealed that the various 
shades of brown present on the Chinese silks 
were iron oxide pigments while the brown 
colors present on the Western silks were 
organic pigments. The organic brown paint 
used for the flower cluster of the French silk 
in Fig. 11 has “crawled” out past each flower 
petal boundary and thereby provided a clue to 
its identity. This brown could be the very pop- 
ular eighteenth-century pigment called as- 


Fig. 13 Section from Bolt of Unused Silk—Visible 
Silver Outline, Chinese Silk, 18th C. Courtesy, The 
Henry Francis du Pont Winterthur Museum. (Acc. 
No. 68.48) 


phaltum, which is “a bituminous substance 
resulting from petroleum by evaporation of 
lighter hydrocarbons and partial oxidation of 
the residue." It has a tendency to run or 
“crawl,” since it never completely dries.” (See 


Table 4) 


TABLE 7. Summary of Painterly and Coloration Characteristics 


Characteristic 


Chinese 


Western 


1. Calligraphic Brush Stroke 
2. Printed Outline 


3. Consistency of Coloring Matter 
4. Use of White Paint and/or Ground 
. Copper Green Pigment 


5 
6. Brown Pigment 
7. Silver 


Present 
Overpainted; seeps through Clearly evident as part of 
to reverse 

Very thick paint and pig- 
ment/dye pastes 

Lead white and chalk or 
oyster shell white pigments 
Probably malachite 

Iron oxide pigments 
Outlines and accents 


None 


design 
Less viscous pigment/dye 


pastes 

Ko use of white paint or 
rround 

Probably verdigris 
Organic pigments 

None 
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Silver Outlines and Accents 


The detection of silver by x-ray fluorescence 
began this full-scale inquiry into the possible 
separation of eighteenth-century Chinese 
painted and printed silks from Western silks. 
The puzzlement which accompanied this 
finding is readily explained when one sees the 
first piece so analyzed, which had come from 
the English Country House, Temple Newsam 
(Fig. 12). The silver outlines have worn off 
and tarnished to such a dark tone that the 
silver paint blends into the black ink outline. 
The full glittering effect of the silver has been 
completely lost on this piece. Only the high 
sensitivity of the x-ray fluorescence technique 
to silver revealed its presence. (See Table 5) 

This addition of painted silver outlines and 
accents to the floral motifs was a pervasive 
practice unique to Chinese eighteenth- 
century silks. Flower petals, veins of leaves, 
and wandering tendrils and stems have over- 
painted silver outlines. Yet because silver tar- 
nishes with exposure to air, as seen in the 
Temple Newsam piece, most remaining silver 
pigmentation is barely visible. In fact, it is 
because the dark tarnished silver lines blend 
in so well with black outlines that the presence 
of silver on the Chinese silks went unnoticed 
for so long. Only on the rare unused silk 
length can the true effect of the silver embel- 
lishment be seen. (See Fig. 13 and Table 6) In 
Table 6, note the presence of silver on every 
color. 

Related painting techniques occur in East 
Indian and traditional Chinese paintings. 
Many paintings of the Mughal period (1526 
A.D.—1756 А.р.) of India have the same type 
of outlining and accenting, some in silver and 
some in gold.? This same painted technique 
in gold or silver on Indian fabrics is not 
known to the authors. Gold and silver outlines 
on Indian textiles, generally in the forms of 
powder, dust or thin leaves, are applied—usu- 
ally stamped or embossed—onto a coat of 
adhesive.” 

The Chinese “gold-line” or the “blue-green” 
style of landscape painting, first developed 
during the T'ang Dynasty (618 A.p.—906 
A.D.), makes use of gold paint to outline and 
emphasize the linear structure of moun- 
tainous landscapes." No such technique in 
silver occured in Chinese painting, and nei- 
ther painted gold nor silver outlines have 
been found on Chinese textiles prior to the 
export silks of the eighteenth-century. 

The absence of a painted silver outline on 
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Fig. 14 Woven Silver Accents in Floral Motif, Chinese 
Sutra Cover, 17th C. The Metropolitan Museum of 
Art, Anonymous Gift, 1946. (Acc. No. 46.133.64) 


East Indian fabrics and, especially, in Chinese 
traditional painting suggests strongly that the 
precedent for the painted silver outline and 
accents on eighteenth-century export silks lies 
elsewhere. Chinese weaving appers to possess 
such prototypes. An early seventeenth-cen- 
tury Chinese Sutra cover,” in the Textile 
Study Room collection of the Metropolitan 


Fig. 15 Woven Silver Accents, Chinese Silk Fragment, 
18th C. The Metropolitan Museum of Art, Gift of 
Mrs. Nellie B. Hussey, 1942. (Acc. No. 42.115.29) 


Museum of Art, has woven silver outlining 
and accents in its stylized floral motif (Fig. 
14).?5 This is the earliest physical evidence of 
such silver embellishment on a Chinese textile 
that we have thus far seen. Also in the Metro- 
politan Museum of Art is an eighteenth-cen- 
tury Chinese export silk fragment with con- 
trasting silver bindings, which was woven over 
a century later than the Sutra cover (Fig. 15). 
'The ground of the eighteenth-century silk is 
woven in a satin weave with an all over swastika 
fret pattern. The brocaded floral sprays have 
silver outlines and accents on flowers and 
leaves in exactly the same places as do the 
Chinese eighteenth-century painted and 
printed silks (Fig. 16). Thus, this evidence 
allows us to assume that the design prototype 
for this type of ornamentation on eighteenth- 
century Chinese export painted and printed 
silks came from Chinese woven textiles and 
was used simultaneously by both weavers and 
textile painters.” 

None of the Western silks in this study were 
found to have silver used for outlining or ac- 
cents. Only localized outlining in gold on 
flower petals and leaves, such as seen on the 
silk in Fig. 11, was found on a few painted and 
printed Western silks. 

Painted White Outlines and Accents 

While silver is a constantly recurring theme 
throughout this study, it became clear that 
there are two categories of Chinese silks which 
lack silver accents and outlines. The first cate- 
gory appears in some late eighteenth-century 
and early nineteenth-century silks. The motifs 
are painted and printed and resemble pre- 
viously discussed silks in all aspects except for 
the absence of silver. A particularly fine exam- 
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Fig. 16 Painted Silver Accents: Compare to Similar Flower of Fig. 15.— 
Chinese Silk, 18th C. Courtesy of The Smithsonian Institution. (Acc. 
1981.0008) 


Fig. 17 Painted White Accents Instead of Silver, Cur- 
tain Valance, Chinese, late 18th/early 19th C. Cour- 
tesy, The Henry Francis du Pont Winterthur Mu- 
seum. (Acc. No. 658.613) 


A 
л 


No. 


Fig. 18 (above) No Calligraphic Brush Strokes, Chi- 
nese Silk, 18th C. Courtesy, The Henry Francis du 
Pont Winterthur Museum. (Acc. No. 55.629) 


Fig. 19 (left) Long Arborescent Repeat, Chinese Silk, 
18th C. Courtesy, The Henry Francis du Pont Win- 
terthur Museum. (Acc. No. 55.629) 


ple held in the collections of Winterthur Mu- 
seum and Gardens is a silk which was recently 
made into an eighteenth-century style curtain 
valance (Fig. 17). The peony (illustrated) and 
other flowers of the design motif have white 
accents—rather than silver ones—which have 
been applied over the black outlines. In over- 
all appearance, the contrasting white outlines 
on these silks distinguish them from those 
with silver accents. 


PRINTED CHINESE SILKS 


The second category is the entirely printed 
rather than painted and printed Chinese silks. 
In such pieces calligraphic strokes are missing 
because care has not been taken to imitate 
calligraphic brush strokes on the printing in- 
strument (Fig. 18). Silver outlines and accents 
were also not added. Each color was applied 
by a separate woodblock according to the Chi- 
nese traditional method of color printing. A 
white ground, usually white lead, was still first 
applied over the outline to retain a basic sim- 
ilarity with the color and tonality of painted 
and printed Chinese silks. 

Historically, the French publication, Le Mer- 
cure Galant, in the seventeenth-century had 
already referred to the availability of the less 
expensive Chinese printed silks: 

Lately, however, they have been printing 
materials which are almost as beautiful as 
the painted ones, but the first that were 
printed were only for the trimming- 


makers; they made printed taffetas also, 
in place of which satin is now preferred. 
This is so fine that it is difficult to tell 
whether one is looking at the printed or 
painted material.” 


The examples available to us for study of 


entirely printed Chinese silks were remark- 
ably similar in style and usage to Chinese and 
Western printed “arborescent” cottons which 
date from 1775 to 1790. An arborescent de- 
sign has long repeats of birds, trailing tree 
branches, and flowers and was thus used basi- 
cally for furnishing fabrics." (Fig. 19) The 
surviving silks that we examined, which were 
cut and sewn in the eighteenth-century, were 
all in the form of curtains or wall hangings. 

The seven painterly and coloration charac- 
teristics which help to distinguish between 
eighteenth-century Chinese and Western 
painted and printed silks are summarized in 
the following table (Table 7): 


SUMMARY 


The painterly and coloration techniques and 
pigments discussed in this paper are charac- 
teristics which were observed and substanti- 
ated at times by one, and at times by both art 
historical means and scientific analyses. This 
use of disparate but complementary disci- 
plines has enabled us to take this work beyond 
subjective observations to a connoisseurship 
reenforced with scientific data. 


ADDENDUM 


After this article was already in press, we 
discovered additional information in the Brit- 
ish Museum. We owe special thanks to Dr. 
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3. L. Lee-Whitman, "The Silk Trade, Chinese 
Silks and the British East India Company", Winterthur 
Portfolio, Vol. 17, No. 1, Spring (1982), pp. 21-41. 
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paint, dye, painting, and printing given below will be 
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Roderick Whitfield of the Department of Ori- 
ental Antiquities for allowing us access to the 
Sir Aurel Stein collection and for sharing his 
knowledge of the materials under his care. 

Numerous painted and embroidered textile 
icons, made for Buddhist patrons during the 
eighth to tenth centuries A.D. (late T'ang Dy- 
nasty) were preserved in the Central Asian 
rock temple caves of Dunhuang, where they 
were discovered by the English explorer Sir 
Aurel Stein in the early part of the twentieth 
century. On some of the Dunhuang fabrics, 
silver paint was used over the entirety of the 
outlines of the composition to create an over- 
all glittering image.! Also, an embroidered 
panel from Dunhuang dating approximately 
to the eighth-century A.D., had the edges of 
flowers, leaves, and stems outlined and ac- 
cented with a thread which had been covered 
with strips of silver colored paper. 

We conclude that the Chinese textile craft 
tradition of silver outlining, speculatively con- 
sidered in the main text of this article, is of 
considerable antiquity. We anticipate that ad- 
ditional textile materials showing silver outlin- 
ing will be found representing the intervening 
years between the tenth and seventeenth cen- 
turies A.D. 


Addendum Footnotes 


' See for example *Banner with Flying Ducks," Silver 
on Silk, Lang Dynasty, Eighth-century A.D., in R. 
Whitfield. The Art of Central Asia, The Stein Collection in 
the British Museum, (Japan, 1983), Vol. II, pl. 322, Stein 
painting 127. 

* Panel of Embroidery, Silk Damask, backed with 
plain weave, from тте ioa T'ang Dynasty, Eighth- 
century A.D., British Museum. (MAS 857, Ch. xxii. 
0019) 
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ified term, whichever the field of origin. 

5. F. Brunello. The Art of Dyeing in the History of 
Mankind (Vicenza, Italy: Neri Pozza, First American 
Edition, 1973), pp- 18, 29, 30, 318. 

The confusion in defining the process of dyeing 
is best summarized by Brunello, ib. p. 300: "One dt 
the errors [in defining the dye process] was the ten- 
dency of the researchers to consider each separate 
theory as valid for every kind of fiber, while today it is 
known that each single dye process depends on the 
nature of the dyestuff and the fiber under considera- 
tion, as well as the chemical groups capable of react- 
ing in each." 

6. R. J. Gettens and G. L. Stout. Painting Materials 
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Inc., 1966), pp. 137, 138. 
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to expound the historical importance of the use of 


different thickeners in Western printing. 

17. P. Hulton and L. Smith. Flowers in Art From 
East and West (London, 1979), p. 50. 

18. The medium green copper pigment (taken 
from a leaf) from a painted and printed, aqua and 
white striped satin and silk chair cover (Smithsonian 
Institution, Acc. No. 1981.0008; Chinese, 18th C.) 
was verified as malachite by a wet chemical carbonate 
test performed at Winterthur's Analytical Laboratory 
when the piece was there for x-ray fluorescence analy- 
sis. (A sample size of less than 1 mg should be suffi- 
cient for this test.) 

Jean Rosston and Marigene H. Butler of the Phil- 
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ment analysis on 7 pigments from a painted and 
printed formal gown (Philadelphia Museum of Art, 
Acc. No. 42-33-2; Chinese silk, white plain-weave 
ground, 18th C.) after the pigments on it had been 
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a leaf from the inside right pocket seam) as malachite 
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Paintings and other Works of Art", The Microscope, 
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Gilbert, Principal Keeper, Temple Newsam House, 
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research. 

92, M. С. Beach. The Imperial Image Paintings for 
the Mughal Court (Washington, D.C., 1981), p. 93— 
gold outlining on flowers and leaves, p. 174— silver 
used as pigment in coloration of canopy. Other refer- 
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ences to silver and gold outlining appear in: J. Irwin 
and К. Brett. Origins of Chintz (London, 1970), p. 11; J. 
Irwin and M. Hall. Indian Painted and Printed Fabrics, 

Vol. 1 (Ahmedabad, 1971), p. 146; W. S. Hadaway. 

Cotton Paintings and Printing in the Madras Presidency 

(Madras Government Press, 1917), p. 65; K. Talwar 
and Kaylan Krishna. Indian Pigment Paintings on Cloth, 
Vol. III, (Ahmedabad, India, 1979), pp. 73-81. 

John Irwin notes that the commonly accepted 
theory of gold printing is not an indigenous tech- 
nique in India, but probably was one of many crafts 
introduced from Persia during the Mughal Dynasty in 
the sixteenth-seventeenth century. Irwin also states in 
Origins of Chintz, p. 33 that references to gilded and 
silvered chintzes in the British East India Company 
Records have not been traced. 

23. M. Gittinger. Master Dyers to the World, Tech- 
nique and Trade in Early Indian Dyed Cotton Textiles 
(Washington, D.C., 1982), p. 193, fig. 167, gives a 
graphic illustration of the Indian technique of apply- 
ing gold powder to textiles. 

e are also grateful to Mattiebelle Gittinger for 
making us aware of several scholarly references and 
pointing out technical characteristics in Indian cloth 
which are not evident in photographs. 

94. Van Briessen, of. cit., 1962, pp. 116-117, 136; 


J. Cahill. Parting at the Shore, Chinese Painting of the 


Early and Middle Ming Dynasty, 1369-1580 (New York 
and Tokyo, 1978), p. 77; the seventeenth-century ref- 
erence, Mustard Seed Garden Manual of Painting gives 
directions for the mixing of glue and water with gold 
leaf to get a gold paint (M-m Sze. The Mustard Seed 
Manual of Painting (Princeton, 1963), p. 40). Silver 
paint would have Ба similarly иер. 

25. Sutras are written Buddhist “discourses” or 
teachings. 

26. Also in the textile collections of the Metro- 
politan Museum of Art are several Sutra covers and 
other Chinese seventeenth and eighteenth-century 
silks which have contrasting gold or colored bindings. 

27. Rothstein, op. cit., 1983, p. 70 gives a detailed 
description of the different kinds of silver and gold 
threads used to enhance patterned woven fabrics in 
England and France during the eighteenth century. 

28. Rothstein, op. cit., 1983, p. 65, dates a Chinese 
painted and printed silk around 1750-1755 by noting 
that the Chinese painted design is a pastiche of woven 
motifs done in the West approximately ten or fifteen 
years previously, circa 1740. Rothstein’s dating tech- 
nique remains the most exact methodology so far 

resented, and gives an indication of the complexity 
involved in the exchange and re-adaptation of textile 
patterns between China and the West during the 
eighteenth century. 

29. A notable example of this technique in 
clothing which we have examined is Martha Wash- 
ington's eighteenth-century painted and printed silk 
dress. (Smithsonian Institution, Taft Catalogue 
315343.2). 

30. Quoted in Reichwein, of. cit., 1925, p. 39. 

31. F. E. Montgomery. Printed Textiles, English and 
American Cottons and Linens, 1700-1850 (New York, 
1970), pp. 120-125. 

32. This finding supports Montgomery's theory 
that arborescent prints were designed for particular 
use as furnishing fabrics. 
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APPENDIX A 


Table 8 shows the formulas or sources for the pig- 
ment names used in this work. These pigments were 
used in both China and Europe in 2 eighteenth- 
century, except for azurite, which in Barope had been 
replaced by the artificial copper carbonate, blue ver- 
diter. The minerals cinnabar, azurite, and malachite 
have been traditional Chinese pigments for centuries. 
The composition of the inorganic pigments listed in 
this table agrees with the elements —— on the 
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silks by x-ray fluorescence analysis and with observed 
colors. X-ray fluorescence cannot provide identifica- 
tion for organic or mixed pigments. It also cannot 
differentiate between inorganic pigment compounds 
of the same color with the same metal cation but 
different anions, e.g., malachite, a copper carbonate, 
and verdigris, a copper acetate. Positive identification 
in these areas was not pursued because the emerging 
x-ray fluorescence characteristics did not require it. 


TABLE 8. Known 18th Century Pigments—China & Europe 


PIGMENT COLOR CHEMICAL FORMULA or SOURCE 
Inorganic 

White Lead White 2PbCO,-Pb(OH), 
Chalk White CaCO, 

Azurite & Blue Verditer Blue 2CuCO,-Cu(OH), 
Prussian Blue Blue Fe,( Fe(CN ),). 
Vermilion (cinnabar) Red HgS 

Red Lead Red Pb,O, 

Realgar Orange-Red А55, 

Orpiment Yellow ASS; 

Malachite Green CuCOyCu(OH), 
Verdigris Green Cu(C;,H,0,);2Cu(OH), 
Iron Oxides (Sienna & Ochre) Brown FeO HO, clay, etc. 
Bone Black Black C+ Ca,(PO,), 

Silver Silver Ag 

Organic 

fm Blue Indigofera tinctoria 
Madder Red Rubia tinctoria 
Gamboge & Rattan Yellow Yellow Garcinia 

Plant Green or Herb Green Green Indigo + Gamboge or Rattan Yellow 
Lampblack or Carbon Black Black Soot (С) 
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APPENDIX B 


TABLE 9. Pigment Analysis Data for Figure 3 


Lyon, Musée Historique des Tissus (186) 
China, 18th C. 


Visual Color Elements Detected Possible Pigment 

m——————À——————— ä ͤ — . — 

Red Pb, Ag* Organic Red / or Red Lead & 
White Lead Ground 

Purple Pb, Ag* Organic Compound or Pigment & 

hite Lead Ground 

Light Green Cu, Pb, Ag*, Fe Malachite & White Lead Ground 

Dark Green Ca, Ag* Plant Green 

Medium Green Cu, Ag*, Fe Malachite 


Note: Silver highlights on every color—Ag* 


TABLE 10. Pigment Analysis Data for Figure 4 


Lyon, Musée Historique des Tissus (26592) 
France, 18th C. 


Visual Color Elements Detected Possible Pigment 

— ————————— 
Red — Organic Red (Madder) 

Purple Ca, Sn Organic Compound or Pigment 
Yellow Organic Yellow (Gamboge) 


Dark Brown K Organic Brown Pigment 

Brown-Pink K Organic Compound 

Green Cu, K Verdigris 

TABLE 11. Pigment Analysis Data for Figures 5 & 6 
Cooper Hewitt Museum (1923-51-8) 
China, 18th C. 

Visual Color Elements Detected Possible Pigment 

Red Pb Organic Red / or Red Lead & 
White Lead Ground 

Blue (Wing) Cu, Pb, Fe Azurite + Prussian Blue & White 
Lead Ground 

Blue (Wing) Cu, Pb, Fe Azurite + Prussian Blue & White 

Petal) Lead Ground 

Purple Pb Organic p or Pigment & 
White Lead Ground 

Orange Pb Organic Compound & White Lead 
Ground 

Brown Fe Iron Oxide Pigment 

Green (Leaf) — Plant Green 

Green (Wing) Cu Malachite 


Note: No silver highlights 


TABLE 12. Pigment Analysis Data for Figures 7 & 8 


Musée Historique des Tissues (1640/1) 
France, 18th C. 


Visual Color Elements Detected Possible Pigment 

Blue Pb, Fe, Cu Prussian Blue + Blue Verditer 
with Lead as Opacificer/Ex- 
tender 

Pink Ca, Pb Organic Pink or Red Pigment 

Dark Yellow As Orpiment 

Dark Organe Ca, Pb, As, Hg Oripment + Vermilion 

Green Cu, K, Ca, Pb Verdigris 

Black Ca, Pb Bone Black 


TABLE 13. Pigment Analysis Data for Figure 16 


Smithsonian Institution (1981.0008) 
China, 18th C. 


Visual Color Elements Detected Possible Pigment 

Blue Pb, Ag* Indigo & White Lead Ground 

Red Pb, Hg, Ag* Vermilion & White Lead Ground 

Purple Pb, Ag* Organic pem or Pigment & 
White Lead Ground 

Brown Pb, Fe, Ag* Organic Brown & White Lead 
Ground 

White Pb, Ag* White Lead 

Light Green Cu, Ba, Ag* Malachite 

Medium Green Cu, Ba, Ag* Malachite 

Dark Green Ca, Ag* Plant Green with Chalk as Ground 
or Opacifier 

"Gray" Pb, Ag Silver & White Lead Ground 


Note: Silver highlights present on every color—Ag* 


TABLE 14. Pigment Analysis Data for Figure 17 


Winterthur Museum and Gardens (G58.613) 
China, 18th C. 


Visual Color Elements Detected Possible Pigment 
Blue Cu, Fe, Pb, As Azurite + Prussian Blue 
Red (Rosebud) As, Hg Realgar + Vermilion 
Purple Pb, As Indigo + Realgar & White 
Lead Ground 
Brown Fe, Pb Iron Oxide Pigment 
Dark Green Cu, Pb Malachite 
Light Green Cu, Pb Malachite & White Lead Ground 


Note: No silver highlights 


TABLE 15. Pigment Analysis Data for Figures 18 & 19 


Winterthur Museum and Gardens (55.629) 
China, 18th C. 


Visual Color Elements Detected Possible Pigment 

Red Pb, As Realgar or Orpiment + Red Lead 
& White Lead Ground 

Orange Pb, As Realgar or Orpiment + Red Lead 
& White Lead Ground 

Organe-Red Pb, As, Hg Orpiment + Vermilion & White 
Lead Ground 

Yellow Pb, As Orpiment & White Lead Ground 

Brown Fe, Pb, Ca Iron Oxide Pigment 

Green-Blue — Plant Green 

Olive Green — Plant Green 

White Pb White Lead 

Dark Gray Pb Carbon Black & White Lead 


Ground 


Note: No silver highlights 


APPENDIX C 
Silk Textiles Examined and Analyzed for This Study 


Cooper-Hewitt Museum 


Acc. No. Date Provenance 
1. 1955-107-1 18th € France/England 
2. 1923-51-8 18th С. China 
3. A780 20th C. France 
4. AT242 19th C France 
5. AT243 19th € France 
The Metropolitan Museum of Art 
Acc. No. Date Provenance 
1. 42,115.61 18th C. China 
2. 42.115.29 18th C. China (Not Analyzed) 
3. 46.133.64 17th C. China 
Lyon, Musée Historique des Tissus 
Acc. No. Date Provenance 
1. 26592 18th € France 
2. 186 18th € China 
3. 1640/1 18th € France 
4. 29015 18th C. France 
5. 36320 18th C. China 
6. 36318 18th C China 
7. 18037 18th € China 
8. 18032 I8th € China 
9. 32554 I8th € China 
Smithsonian Institution 
Acc. No. Date Provenance 
1. 1981.0008 I8th C. China 
2. Taft Catalogue 315343.2 18th С. China 
Martha Washington's Dress 
Philadelphia Museum of Art 
Acc. No. Date Provenance 
1. 42-33-2 18th C. China 
Rhode Island Historical Society 
Acc. No. Date Provenance 
1. 1969.1.3a 18th C. China 
Winterthur Museum and Gardens 
Acc. No. Date Provenance 
1. G57.1277 18th C. France 
2. 55.629 18th C. China 
3. 68.48 18th C. China 
4. G57.1338 18th C. China 
5. G58.613 I8th C. China 
6. 57.125.3 I8th C. China 
7. 69.3053 18th C. China 
8. 69.3054 I8th С. China 
9. 58.604a 18th C. China 


10. 1980.232a-d 18th C. China 
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